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Abstract 
The paper presents the spectral method known as Fast Fourier Transform (FFT) to 
compute discrete convolution integrals. Geoid heights are computed by reformulating the 
Stokes' equation in convolution form and using gridded residual gravity anomalies 
as input data. Discrete spectra of the kernel functions are used for the geoid heights 
appending simultaneously zero-padding around the input gravity matrix in order 
to avoid circular convolution effects. This procedure provides identical results to 
those from the rigorous numerical integration. The computed quantities are 
compared to a set of geoid heights derived from a contribution of GPS traverse with 
levelled orthometric heights. 
1.0 INTRODUCTION 
Nowadays, the geoid heights covering a national territory are considered of very important information 
which should be available to users of applied geodesy, geophysics and other branches of geosciences and 
ocean sciences. Among others, a detailed geoid representation fulfills some of the requirements for a 
definition of a national vertical datum. Nowadays, with the rapid expansion of applications of the GPS 
positioning and the improvement of positioning accuracy, there is a need for gravimetric geoid of high 
accuracy for GPS-levelling, i.e GPS-derived orthometric heights. Rigorously, the geoid is defined as an 
e  quipotential surface of the earth's gravity field corresponding to the mean sea level, see Figure: l.O. 
Point p The Earth's Surface 
(determine by 
satellite/terrestrial 
method) _ ____ 
Orthometric 
height 
Ocean Floor   
  
Figure: 1.0 - Geoid and Mean Sea Level. 
The problem of geoid determination may be viewed in the wider context of geodetic gravity field 
modelling, i.e. given some quantities - 'observations' of the earth's gravity field, what are the other 
quantities - 'prediction'. This boundary value problem deals with the determination of potential, 
harmonic outside the masses, from gravity anomalies given everywhere on the geoid surface. The 
geoid height can be determined using the following expression (Heiskanen and Moritz, 1967): 
RN = .....(1) 
  











